


In developing nations, an enabling
technology that will bring POTSto the

IMaSSES

In developed nations, away for new
providers to compete with the local
exchange carriers for local service
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On-Line Shopping
Entertainment
Financial Services

Communications - email/voice

Telecommuting
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Wireless Local Loop Copper POTS
Digital Cordless |ISDN

Digital and Analog Cellular xDSL
PDA'’s
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WLL field trials and installations are using
many different technologies.

How large will the market be?
What system technologies will be important?

What semiconductor technologies are required
In this market?
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Market Is embryonic but growing rapidly
Clear opportunity in emerging economies
Enormous potential upside in developed

economies

More than one technology will evolve as
|eader:
Microcellular such as DECT and PHS
Macrocellular such as TDMA, CDMA, GSM
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O Developed
O Developed Unserved

- |l Emerging

@ Emerging Unserved

Total Linesin Use

1996-2000 New L ines
Total New lines = 800M
Emerging = 685M

Developed = 115M
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Based on I TU historical datafrom 1992 -
1994

Assumes growth rate for each country
remains the same as 1992-1994

Unserved demand Is people on official
waiting lists as of 1994 (43M) - source: I TU

Unserved demand remalns a constant
percentage of installed lines
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Market segments.

POTS and analog MODEM services

Technologies: Analog/Digital cellular, DECT, PHS,
Proprietary

POTS, High Speed MODEM service, ISDN (2B+D),
enhanced services, limited mobility

'Fl;le_lcshnologies: Digital cellular, proprietary, DECT,
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Worldwide Wireless Local Loop Subscribers

@ Deweloped Countries
® Emerging Countries
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WLL Subscribers by Region

m Asia

O Japan

W Africa

O Latin America

O North America

m Central & East Eur
@ Western Europe
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Source: Herschel Shosteck Associates
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Cost
Low Incremental investment cost

Much cheaper at lower subscriber densities
Quicker time to positive cash flow

Ease and speed of service implementation
Scalability and Versatility
Maintenance and reliability
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Developed Emerging
(Bypass) (Basic POTYSs)

Hi-speed data POTS (voice quality)
Urban/ Enhanced services Modem data

Limited mobility No (limited) mobility
Sub-ur ban High traffic/subscriber High traffic/subscriber
densities densities

Same as above, but; Same as above, but;
Low subscriber densities Low subscriber densities

Rural _ |
Wide coverage Wide coverage
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Ur ban/
Sub-urban

Developed

9% + “Bypass upside”
potential of 25%

6% + “Bypass upside”
potential of 10%

Wireless Local Loop

Emerging

Source: AMD, Shosteck




Totdl installed = 825K, potential 18M
14M of potential is in China

Most installations today are in field trial

Market |eaders today are major Telecom

companies like Alcatel, Ericsson, Lucent,
Motorola, NEC, Nortel

Many technologies used:
AMPS, TACS, CDMA, GSM, DECT, PHS
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Scenarios considered:

Deve
Deve
Deve
Deve
Deve

O

0
0
0
0

DiNng Wor
DiNg Wor
DiNg Wor
DiNng Wor

C
C
C

C

- Rural - Low penetration

- Rural - High Penetration
- Urban - Low penetration
- Urban - High Penetration

ned world - Local loop Bypass
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Service Characteristics

Customer Characteristics

Bandwidths
Hold Times

Air Interface Characteristics
Configuration Characteristics
System Cost Breakdown

v

Technology

Characteristics

A

LA

Geographical Area

Deployment Scenarios

Characteristics

4

Service Takes
Take Rates
Usage Profiles

Source: AMD, Scientific Generics

*

Population Densities
Practical cell sizes
Bandwidth Available

v

Actual and Trial Deployments

Transport Requirements

Site Requirements
COST per Pass
COST per Connection
Actual Grade of Service




Modulation scheme (gives C/I reguirement and bits per
symbol)

Transmitted symbol rate (or chip rate in CDMA systems)

Channel symbol rates (for CDMA systems)
Transmitted powers

Antenna gains (vary with cell sectorization)
Channels per carrier

Carrier spacing

Coding or equalization employed
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AMD

Base station site and infrastructure costs

Costs of radio equipment (varies with
channels used per site)

Costs of antenna equipment (varies with
sectorization of base station)

Costs of baseband processing and
protocol conversion equipment

Costs of backhaul from base station
Costs of subscriber premises equipment
Installation costs
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Connection cost against population density

Penetration 65%, 120mE Native voice channel
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Connection cost against population density

Penetration 15%, 30mE ] Native voice channel
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Cost depends on many factors includin
subscriber density, traffic, services, backhaul
costs, equipment costs:

Analysis assumes backhaul costs similar for all

systems, probably wrong for microcellular!

The costs are for installation only, does not

Include operation and maintenance or system an
subscriber management software

Incremental investment costs must be considerec

Wireless Local Loop




Developed

Digital Cellular
Urban/ | DECT

Sub-urban | PHS
Proprietary

Digital Cellular

Rural Proprietary

Wireless Local Loop

Emerging

DECT

PHS

Digital Cellular
Proprietary

Digital Cellular
Analog Cellular
Proprietary




Wireless Local Loop




Battery feed
Ringing Amp
Off-hook detect
Ring trip detect
Battery Switching
Test Load
Switching
Battery feed
Ringing Amp
Off-hook detect
Ring trip detect
Battery Switching
Test Load
Switching
ISDN
Ethernet
ADSL

Adaptive Balance

Integrated Fault Isolation

Low Volt. Ring Generator

A/u-Law PCM Highway

Seria Control Interface
Equalization
Serial EEPROM Port

AD-DA
ADPCM

8, 16, 32 hit MCU,
RAM , ROM, telephony
functions

800-900MHz
1.8-1.9GHz
9-10GHz

Protocol Logic RF Stage
GSM Filters
Power Amp.
B-CDMA/CDMA Duplexor
TDMA/IS-54 LNA
Mixer
PHS
Proprietary |SM
CT12

DECT IF Stage
LO

I/Q Modulation
I/Q Demodulation

EPROM, FLASH,

: AMD in the Future 3
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Must be low cost to enable mass
deployment - integration
High integration means < .5 micron CMOS

Antennae to Tip/Ring solutions require

multitude of technologies

High voltage Tip/Ring interface
Dense, non-volatile memory

High speed CMOS

RF/IF requires low noise, high speed
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CODEC
Filter
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Market Is embryonic but growing rapidly
Clear opportunity in emerging economies
Enormous potential upside in developed

economies

More than one technology will evolve as
leader:

Microcellular such as DECT and PHS
Macrocellular such as TDMA, CDMA, GSM
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No one system is best for all applications:
Subscriber densities
Traffic conditions

Data support requirements

Traditional wisdom that Microcellular
(cordless) systems are better for urban areas
and Macrocellular (cellular) systems are

better for rural areasis not true for all
conditions!
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How large will the market be?

Huge potential market, but -- requires the right
cost and features

Will standards evolve?

Yes, but more than one

What semiconductor technologies are required
In this market?

Antennae to Tip/Ring solutions require many
technologies for lowest cost solution
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